METHOD AND DEVICE FOR STABILIZING OPERATION POINT AND OPTICAL OUTPUT OF 

EXTERNAL OPTICAL MODULATOR 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention: 

(2) Related art statement: 

mnmz^mv, ±\zyt7r-(/Mzm^xm^\zmK), iiM^itfd 

mmmm%ytimmzmwk?z>^&t ut«m« v^n§^\ mm 
tmnnomm, mmmm, ^m\z^uxm^(D&mmnm^nm 
<o. &mf. is-vy-i*- k (ld) (Dmm^m^. n^mm (ea) ^ 
mm, xfc^-y^u^^A (ln) t£E<Dn%%¥®$k*^-rz>tm*m^ 
fcss^ffitT7A^x>y- (mz> mo^ot^mm^^LTz^tmm 

m (UT, LNJtmm%st^D) £/fH>T, CW (Continuous Wave) 
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wdm) {t*m&Mm<£\zmttzyt&mt\sTm>e>nTKz. 

^w«g©»^*^^-r soffit bxtt, MM^^m^j 

$>%o zz\z. mtfrD&mtt&^-zizLT, mft&oxum&^friz&m 
m 9 1 ot\ ftXfHg®£PiEi&tt0)HjAA £j&£b ksht, en 

£ O&A, B) \Z&^T\mmilP\Ztemm<D&OlZ2 f Cfi^W^LiJ^ 
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&Jt%<?Z>&m*&*)* Z<DTc®, #*©1ifgT&5@m^?'J«WS 

tits mio ic^tj; 5 \z, mL%mmv%>% l N^n**v6©*W3te 
LN^w»©is»fcKit$nfc3^a»T»**h^>r^-H (pd) 

SUMMARY OF THE INVENTION 
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^\zxtit^xtimnom^m^B:mm(Drm^r(Dm^&^m^m^ 
mm i \z&z>%w\z & o , ^yt^mmzxtj-rmmmn^mmm^ 
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% t o , moKMytmmm^mzffimmmmmjEm'&mto'rz m 

fcm&j&ft\zm%®Wfet*o'&<Dmtifi-mr%&?\z, %m<D\&t)%* 

\z&mt%ttmmkx>$>z>tmmLtzmz, ytmomxyt&mmzmiE'rzit 

i^ti^m^yt^m^(Dmmm^m\zmmt^mmt\zM^t^, mmmt 
Liz&M$Ltf&<Dmk&%mz, w&4km&vu\zt%&?\zytm<Dmi3.yt& 

<mn izmmt mm t & £ . 

. mim4\zmmm&o\z, nimiib^\zum<o^%mm<om^ 
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^KmLm^<DKmji*m®\zmm^mt-??>uE. ±i&Lfc&jjmwm? 
s 0 

&j]%feimw\z&^T, myttkmmz, ^u^tmm^tts^^-MzH 
m^m5\zmmm\z^<o. *mw\z<&mtf£m^y£mmm^<Dttitiyt 

mimz\z%z>%mt. mimAx\ts\zum(D^u%mm^<DWi^ 

%mmzw mm aw *mm- % <t ? z t t? 

m?m§\z&z>mmz&r), yt^mmzwrnTzmwuTz*, 
nrcmtiizfoCTmM-rzrc®, mwu rxmmorc^zytmmmzmu 

xr^Eomm^mmx^. mz^btziHitjytomm^^xt, mm/ur 
^mmzmm-r^zt^mtt^o v&*>, ^im^fD^otmmr^m 
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\zmz>yt%mm<Dftft-tim<kz&%\-? % z.t\z&K>, yt^m^m^/ytm 

*&, mim§\zm%mntmimi izm^mmt^mm^tbr, ytm 
mm<Dmim<DMmz&wz^7LZ>mm>U77,m\:t, «s#:«ai^^ 
m^ft%M^fovMMmmw££<DVtm%iktizttL. ^mo)^m^m^ 
tzmisT*, &mt\zitiL<&mtmttim&£i&mtttez>tztb. ^vrnw* 

£Tc. m?$.m\zm%mn\z, m&m4nm7 m^nfriztmvftuytm 
u%mmw;<Dmmfou<Dmfc&?ttkfe-$z>n\z, mmm&uozu-^zmvi 

m#m8\z&mw\z&r). ftmmz&vzfcmm&o&wteiiomr-ft 
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BRIEF DISCRIPTION OF THE DRAWINGS 
[HI] *56M©»l©*J8«©««l^ffi**-riHH»H 
[02] hy>X^>H-^>X7>7£^TlI]i80 
[03] «^g§©»«^*T0 
[04] ft^Jt«^©*«^1-*0K0 

[05] (a) tt»f^jftJttt#a©S5«H7r*0, (b) ttjEXP-^lC^Jt* 
[06] (a) tt»^JtlSE#a©asM!HTr»D, (b) ttfi^P-^fcfctt* 

[0 7 ] «.©^ai^^ii^«»©^S)i«Sj^^aT^«ft^©^ 

[08] fi^iJX^ b^fcfi«»m^^©H«S*-rH 
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[09] K&mm<Dmmmn<Dm&x\m&*®ft&tT%mMi$nt, km 

[010] t£*0^ffi#££fc#&£^rEI 

[011] *mwm2 0nmmommiim&*T®m 

2 LNf 7^ 

3 imnxti^-h 

4 «gg 

5 DC/H7XAM-h 
14 *h^:t- K 

12 )tl 

1 5 T I A 
19 

2 1 TOffiES 

2 3 IMl?l/t'J 

2 4 .jt«^a 

2 7 ZU-7WL&®% 

4 7,71 ffi^»J^¥IS: 

49 ^^aaiEii?§ 
so &mmmm 

5 1 

5 8 ^m^S2pffiffiIElHlS§ 

59 ^m^issiEi^ 

6 0, 7 6 LDgKIKjtlli^ 

6 3, 7 7 mssiu?* 
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6 4 ftftjjwmmmmm 

7 5 pt^U 



DETAILED DESCRIPTION OF THE INVENTION 

a-TBtU^A (L iNb03 LNi^o), ^>^;i/KU^A (L 

iTa03), PLZT (5^n>$3^>$IB7>*>), 
jft>5*(fc3*i, ft#MxA^X£LT$/&t^-r<> li^^tt^ 
£^£^•53***6, LiNb03^, LiTa03JSS» XttLiNbO 
30L iTa03)i^^@MS^ffl^5ut«lK #|H«JT 
tt, -^^»U^A (LN) 
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2o<D%Mm&\zftn. ^-©^ m<DY^mft&%m®&\z&v)2~D<D%M%L 

h^yy'\zxfj^ntc%\t, z.(DMzmftM$imz®?TmnL, mz, 
2-o<7)ytmmiz&^T\z, mytmfc®<Dfcmz%mnmRtfmMmmj)mm 
£n> mmnmizwMLTc^mzm^r^mm^m-r^mmmmm^ 
vs. ma9m& mvft&ftmfcmz&^T&mn. mmz 

=l-)v i ofl-mzm r> ftznzo 

m i \z&^x\z, LN^y 7°2 iz^mmi$*wm?z>^mmm 1 1 mmx^ 
nx^^mj-o^mmmizm^n^. 

^mmmnu, -mmz\mimmmT*$>K>, ^-b3\zwmvrc^-(^ 
ummnm\mfc®ft<Dyttm-'ijmzfcmTz>o mjj. mmm>Mi i<om 
mmi%m4-<?mmn, ^vmmm^. mazftLxum (do jut 
xmffiw- h 5 \zwmznz>o 

h 3 SOt^a-^OilJIW^ >£-^>Xtt> i^min; 6 T 
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if^tf-F (LD) 1 2*»6tHltb&^tt» LN?7^2 

D) 1 ^C^oTtti^ftCD-g&^^-fSo 
iPDHW^ljgll h^>X-r >tf-^>X7>y (T I A) 151: 

k-DTnmzmmznzo m2\z^om^m-rm, m/uyzisntcPDi 4 

PD^03fcA#fcJt0!l*r<5ft«SE i p*Wu ffittl6 (S^ffiR) k 

-5c T I Al 5<0A;*7*8f£i p tlilfin&V 0 t\$V 0 = i pXR0iJ-7)ft 
Mffifc*D, &M> mi<Dm&±, !£T I A 1 5 ©Hj^^tPD 1 4<DHit!tV 

z\z\x-wm$ht^\ z*>\z, mwom'g.-t. PDi4\mijyttm&:m<Dm 
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5\zmQ?%Dcmm*<p>b£vrc, mmmm (rf) 
@3(-^Tcte)(c, LN^pagrm, £»mm62 2k:»ot, msns* 

epm^ji 8£2*lt, m±oytM^ &£z$m±<Dmytmmt>nz>£ 

B&zwt&cizmfezn, ssk, mni 8o«vpp§iiiti,ii 

g h hit h o t t> iwhmt h z> o 

9^^Rj^DCM^X-r^^ (SW) 2 0^bTDC/H7^ 
PD14T^aiT§o PD1 4(DHitl\t. RFm^^ttM^nTV^Rj^DC 

ft&mmz&tfz>*jmDcnj£tytfttitmmmt, 03^2201 
M&ntLxnzn, M«©M^ai^po^66§ 0 mpo© 1/2 (cm 

T%¥Wm&2 l<£>tt}#ttffi£, »I^*2p«ffiVr e fwtLTlW 
2 3KTfeitT3o 

2 10^2 5£Vr e fw££ifct£U ^-OM^if \zWlft&Vc 
%t^Wi2 4^?>DCAMTX«J£2 6^m^-r^o 
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fc#VvrttiB#2 8^GND, I©^D-yi:i5^T(illtJE (VC) fcfc 
^©A#@tt£^D#X&;Uy5P (SW) 2 9Tlffj&U 

0 5 (a) KIE<Z)AP-7 0 T©»4£, 0 5 (b) \Z$mtom±<DMfKD&t 
+A*«T?3 2A«Vre fw&ttfilrr*. 

05 (b) \zm%mm<Dmmwm-?z>t, Mkz z\mnv>9m$mx 

foZ> a P 0/2 = PCTab5l3 3 cldDCA-TTX^fi^tl, dOPSMDD 
C/H7XiffiiVct?fe5. 

»ffr&fc*3 3cj&>&3 4afc&»U MttPat^. P 
a>Pc Otitic P c PDfcH^te, V r e f w£:#b<fc£) 

a . jttfc#a 2 4 <D&ii 2 6 ttMr-s^i^fcXft-r*. 

H0D C/U 7Z<D$£{£\Z& 9 , l&ffrfitti 3 4 a j&> £fcBJ 3 5 ^[rJ^M U 
*&WfcP = PcT**j&3 4 c tCiRjftr^o 

3 6 {Iv7 h Lfc«£fctt, KiMtt3 3cA^ 
3 6bfc#»U ftft^Pb «Pc) 

Jfc«E#ft2 4©W*2 6ttJ:DJiftI'r*^K*ftU ££P3 
7#flKftffo&#*£»U P = P c tfcZ>&3 6 c tiRSTS. 

06 (a) tt, ft<DXn-^3mje*nfc»&©Jt|8ElsI»3 0©A*fl5«* 
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*?3 1 (CteV r e fw^ 3 2'\&PDtH#a s ^£ft3. 

tt3 9afc£l&U Pa>PcM, 06 (a) ©<fc5&Jt$£IIlS&3 0 ©jg 

ftS*, »ffr&«, ^W4 0^lRl^ftbjS3 9ck:JR«*r*. 

£fcftiK4 lK2*LT«,»ffr&5&*4 1 bfCl&SiUPb<Pc tfeZfclb. 
Jt^0K3 0©iiJ77 2 6«,J;0/jN$<f«j:^(Bl(CDC/Hr^^b$-fr5. 
£©£«&, 2#ffl^»f&to&n£»U £4 1 c fcJRJfrr*. 

£©£5lc, lMttfiftWy7hLTfe, PDWP0/2t&5 
«k5fc, »^Hstt^ft2 4©a* 2 6 35«3gfl:t,T, IP!i;»ftM&*5feJg«fc.« 

(Pi) »*W4LN3fe*WS0ftiSii* (T) We>^©0E3T^bf 

DC/H7XS«ftSft. ft^*««a»f^jS (ft*m7J©l/2,£) jfcSft 
H7tt, P i XTCtW^/^e^Jt, ±j£©tfti£ra-f3EIT 
^4 3ctt§o 

WO* T^§^p«4 4lc«ffi»^T§ 0 £©*££, gftffcftjfc 
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<D»jffr&4 4c^6^<^n-5C:<h^^S. 

#2ft££i5, ^m^«4 6cD#lC]I^tifiT^^t)o^«<h/ci;§o 

i/-if ^ h (l d) <D9tmi3WU0m\itm* uxmmmznT^Zo 

UTOMWrit. LDl 2 03tm*ttK»«»4 8-fcJtWbTfllllp-r* 
6«R»f <Df§#*S*U SW2 0^ltDC;H7^-h5^t 

<P«&5Hi£&3o M^b$nfci£^K^ffi5 7 (m) tt, 
ffiIElHllS§5 8(-A^cr^). 

JtS^bfi (mi) fcfflvvc, »f^«J»l©««Mb«[*»6©*ft*, m/mi 

mytmmmmBfe'®®5 Q\z^x\t, ld i 2<Dytmji\ztt?z>®n<D 
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/m i -efiJordl^fTb^tti^SMV refLi LX&JltZo 
?tzt>-t>. V r e f L = V r e f i X (mi /m) m^fflflm i 

cfco^^<^-r^>^ m^LDi 2©^m^»TO^=kf9±^<^n 

fcf, V r e fUtWMW;m&K)'h2<UZ>&o\Z^-£nZ>o iBfc, LD12 

^Migm i ctD/jN$<^bL, Vr e f L£Vr e f i £i9*#<-r&o 

LD<Dgg|»§6 Otti, LDif 1 2l:rtI$nT^5;^7^t*-A ; E- 
^6 U^© ; E-^ai*6 2^^ ±fBftttJ#*2pflV r e f L tit^L, 

Vre f L^*#<&tlkt LDIiil4 8 £^LTftffi#£Ji;!}D£-B\ 
i85C, Vr e f Ltffr2<Un&LDmmnM4 8$:MVTytmt}*'i^<T 

^<d^-5 ic. yt&mm^<Dyt&-timt\z$ifoLT, iwvre f wzn 

IK1»&6 OtLD 1 2|SUCfcjU ±$E<D&Dt£LD(Dytlii})\Z%Z>m 

mz£<o. ffl)i-7iz&%mmmtftkvz> ldi z^oMmw. 
zMitTzrcMz, nmv$y?\E\®e 3£i$ttw3 0 

mm-^i&mm^mnmm f «v P i Kit^+^/hswire&o, u- 

^(d^, «ii»?)«m*}c^sn^)M«^ (Pf) 

P f =AXP i XTXV f /Vp i X s i n ( 2 tt f t ) 
T3tto$ft, «Lfcm©iS^«^ (Pf) 
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P f ' =BXP i XTXV f 

TfcfcS* Pf IBffVf KJtfllU fr-0%XJ) (Pi) £ft*WB© 
(T) (Citf!l (A, &\t1%m tZtctb, P f ' /Vf^P i XT© 

«4 3^li4 4t:y7ht»HH POtPO' <h©Jtte, P i XT 
OHJii(PiXT) it->7h«Ol(PiXT)' iCDjttl^DMi^S. 

»ffo64 3 c fcfcwr, (»V f ) SMfcLfc*^ ^tb^3 

ICtin^HMil^OlStll BX(PiXT) i XV f &£U 
(Pi XT) i»PiXT«», 

teffifcftra#£it&fiffiL&«SEfi«» cxvf (fc£U CtottMfc) 
^©fiTf}SBM«5>OMffi^^-r§«t, mi= {Bx (p 
iXT) iXVf}/{CXVf} =B' X (PiXT) i <h&S (B* ttHC 
ft). 

mmiZbT, lM4 4c[^^Tt)m$iait^t> m=B' X (PiX 

tA±^f>, POtPO' t©Jt«, PO/PO' =mi/m^5. 

iot, LD©#ffl;fr£WgLT, PC &P 0 CBttfcafctt, LDOt^ 

-r^|lTb^tB**MV r e f VrefL=Vrefi Xmi/mfC 

£<D<k5^ mODllmi^^Xl/ (»*) ^tra i /mCj&UT 
Ttm^S^fiVr e fL$,Vr e f L=Vr e f i Xmi/miftSi^H, 
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(5oxc) «fco*>+»»c/h*vi«ttftfc«je$nT*o, 

MZM* 08fc^^T, C=0. 1/*F, flIWJOjaiJRJS: f s, PRBS8 
SSPNtl/fcWS^W 6 6«£l2 0 0 kHzT&<9, 

f = 1 kHz sftta^fcf, M^oj&wafcs-css. 

Z\Z\X\ A f= f s/2 PN- ltftt), £816 7WM^J^4S1 0©fs 
fiHilIli^6 9 », 6 8 ®#«TET&£ 6 6 ©«»»[*^+^tHtn 

(2) L D 1 2 j&> 6 0ftffl*#»r£0tti:fc«5 J; 5 (C, Mftm#S«I££lEj 
g§6 4(CTS«Vr e f i SKg-T*, 

(3) SW2 0©S5jSL*abW*a^U«I»!*«Ptt«:^#a!l 9^<dpJ^DC 

«jEE*m#u ^tm»2 i*^©m**sw-LN^wffi©«»ift»*a 

£U P 0/2l:^t5iMlMV refwWJ 2 3fcfBttrr*» 
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(5)sw2 on®** a cmmtL^mmm%Dc/u7zmi£2 6\ZM 
(f>)ft&i)\z^£n%&mfcj$.ft<DMmm (m i ) zytmtMmmmmM® 

5 8TfHH£-&3, 
m i 

(8) SW7 OZfflC ytMtimmmfe®® 5 9 \Z&^TV r e f i £1fIE> 

(9) §tU>S«V r e f L(CTLD^J^(^Xt-^^CTLN«P§§^ 

•OT«(7)^6(9) SHOiST. 

^a*WHI¥H! 7 l\Z\t. My? (SW) 73, SW7 4 ££0^1) 7 
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&7 6TJt*fcU m=mi tUZ£5\Z, LD 1 2 &MMWWt&. 
mMMM\Z^X\tLD 1 2©A*y#£~A^-*PD©ffi#«?l]fflb&K 

^CJ:*jftl|i!»*«4i;*RriBtt©»0,LD 1 2^©a«SE*8frih*r-5fc»fc, 

(2) SW7 4 0SASt*ab|IB*jitU *J£«iffiSi7 8 (CcfcoT, LD12* 

(3) S W 2 0 ©&££ a b fSgjl t L, 1 9 5 pJ^D C 

JfcU P0/2Mn»Mi*MI[Vre fwS^'J2 3 \ZXM~?Z, 

(4) XD-^M!g¥ft2 7T^LfcXP-7°StticmbTSW2 9^^ 

(5) SW2 0 Oi^i^ a c Hi L JMiSi^^D C/H 2 6 KM 

(6) sw7 3 ©jg,&£ a bmmmt h,%mii\zttnzfcnm.fcft<D®9m 

mmm i fc^ll 7 5 K051t£M, 

(7) S W7 3 ©$,££ a c IHHiafcUSf U^mfcffim^fB^U bfcfcj 

(8) S W 7 4 ©MS a c fflgjl £ U 7 6 C: ck S L D 1 2 ©fttH * 
^©M;1/-7 0 Wt5U^» hT3) 0 
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£fr*fg£ LT fc . L Ntt&WSg* ya-M 6 ©iH 

*fc> Hlfttfl l©-jft«»7?BB*nfc«»6 2 tt, DSP 

£V>teAS I C) 4^©'7>f^D3>Ka-a'Sa*a^I CWnJiTS 

ZtUZMZhOX-WzK »■ Vr e f w*P 0/2 fc#J&^*EMl®fcfc»£f 

©ft$B*#ipT« £ £ t>-e£& z. turn o £Tt>&v> 0 
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